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THE HULL-DOWN RECOGNITION AND RANGE ESTIMATION TRAINERS

§ummarz

Two types of Hull-Dovm Trainers, to be used in con-
nection with the Ship Recognition Trainer*, have been
developed by, and are now in use at the Lookout School,
Medical Research Department, U.S.Submarine Base, New Lon-
don, Connecticut. Thesc are: (1) the Step Trainer, (see
Photographs 1, 2, and 3), and (2) the Inclined Plane Trainer,
(sece photographs 4 and 5).

Sufficient experienee in thc operation of both devices
has now been obtained to give an indication of the results
that can be expected from their use. It is felt that either
device provides an excollent means of training men in two
phasee of lookouterecognition work that, chiefly due to the
lack of adequate equipment, had previously been ignored or
minimizod. These two phases of training are (1) instruction
in rocognition of ships as they would appear over the horizon,
or in a hulledown pesition, and (2) a method, sufficiently
easy and sufficiently spoedy to bo practical, of estimating
the range of various typoes of ships sighted boyond, on, or
inside the horizon,

Through the use of cither type of hull-down trainer
discussod in this report, adoguate instruction in both the
above phases of lookouterccognition training can be ac=-
complished. Included herein ig a brief history of the
dovolopmont of cach; a doscription of construction, with
photographs and blueprints, to aid anyonec making such oquipe
mont; and a description of the instruction teehniquos doveloped
for thoir uso.
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* Proviously rcported to Bulied by ltr, NB7/A11/S24-2(MR),
Serial 3309, dated 38 Octobor 1945, transmitting first intorval
report on Resecarch Project X-271 (Av-1l59-c) "Tho Ship Recoge~
nition Trainor".



While the function of both trainers is essentially the
same, they differ in construction details, and, to & lesser
degree in the methods of instruction employed with cach.

Phey will, therefore, be discussed soparately in ocach section
of this report.

On tho basis of the favorable cxperience of this activity
with both of these hullwdown recognition and range-estimation
dovices, it is thought that other activities concerned with
lookouterocognition training might bo interested in using similar
cquipment in their program,

I, BACKGROUND AND HISTORY

The dovolopment of an adoquatc dovice for the toaching
of hull-dovm rccognition camc as an obvious step in tho dovol-
opment of the ship rocognition program as a whole. Tho noed
for such cquipmont was apparcnt, cospceially for use in training
submarino lockouts., The average hcight of cyc above the water
for a submarinc lookout is only twenty-five fect, This moans
that his horizon is a little less than six milos away., It also
means that most surfaco ship targots must be, and will bo, picked
up and recognizod at a groater distanco, or while thoy arc hull-
down, This samc factor will also affoet lookouts on othor typos
of ships, although to a lesscr degroc, tho higher thoir lookout
position. In gonoral, howover, it can be concludod that hulle
dovm rocognition training for all lookouts is most desirabloe.

It was carly noted, howover, that it was a practical ime
possibility to presont ships hull-dovm, as they would appear
whon boyond thc horizon, in anything liko a rocalistic sotting
with the thon-available oquipment, Hull-down recognition could
be partially achicved by masking slides, and allowing only
the desireod omount of suporstructurec to appoar. Tho rosults
werc still not roalistic,

Modols socmed to offor a much moro floxible medium with
which to work. At the Lookout School it was found that fair-
ly good results could bec achicved with modcls displayed on
the Ship Recognition Trainer stage, by placing a small, flat
board immediatcly in front of the ship model, having it just
high enough to cut off the dosirod amount of the shipt!s hull
from the view of the class. Yot with this tochnigue ontiroly
satisfactory results were difficult, duo to the ewkwardnoss
of handling the various numbers of small boards nocossary,
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The idea of combining a number of smoll boards into a
groduated stop platform suggosted itself, and lcd to the
congtruction of the Step Hull-Down Trainer now in usa at tho
Lookout School, With this device, used in comncction with
the Ship Rocognition Trainor, it is possible to prcsont
casily and rcalistically ships in a broad rangc of hull-~dowm
positions. By thc additien of a specially designod platform
(sco photograph 3) prcsentation of ships at any desired target
angle is possiblc, whilc the ship is still in a hull-dowm
position,

The Inelincd Plane Trainer (soc photographs 4 and 5 and
bluoprint) was doveloped about tho same time. It prescnts
cortain rofinoments ovor the Stop Trainer, and has certain
advantagos in instruction. Thosc advantages will be discussed
in the scction of this report which deals with tcoching methods,

11, CONSTROCTICK

1. The Stop Trainer

The Step Trainer (soc photographs 1, and 2, and
3 for details) is built of layors of wood 1/8" thick. Tho
overall dimensions of thc basc arc 36" long by 10" wide, with
soven additional layors buili on top, the front cdges flush
with the front cdge of thc basc and the rear cdges stepped
down, Each stop is 1-1/4" wide. The ontirc board is paintod
a drak blue, to match the shade of the Ship Recognition Trainer
stage on which it is dcsigned to be uscd.

. Obwiously, with onch stop only 1-1/4" wido, standard
U,S,.Navy miniature chip modols can be prescnted only in broad-
sido viows, To make target angle viows possiblo, howover, o
spocial platform dovice has becen deosignod for usce with tho

Stcp Trainer. The basgo of this piccc of cquipmont is 9" by 9%,
It is built up in four loyers, similar to the Step Traincer.

In uso, the platform is invertcd to £fit against and into tho
steps of the Step Trainor at the lovel desired, thus providing
a broad base upon which thc model being displayed can bo swung
threugh cny target angle. It is dosirable to mark off a number
of lines on the platfora to rcpresent headings so that any pre-
dotorminced target anglc can be oxactly duplicated later,
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2, The Inclined Plano Trainer

Tho Inclinod Planc Trainor is somowhat moro ¢om-
plicatod; hence a blucprint showing details of construction
is included with this roport. Paint uscd is tho samc shade
of dark bluc as indicnted above, to motch the stage of the
Ship Recognition Traincr.

IITI, METHOD OF INSTRUCTION =-- RECOGNITION TRAINING

1. The Stecp Trainer

In usc, tho Stop Traincr is placod on the Ship
Recognition stage, with the step side away from the class.
Ship modols placed on tho top stop will obviously appear
as on the horizon, lioving them to lower steps will oxposc
progressively loss of the superstructurce. The traincr may
be usod during oach of thc throo phases of ship rccognition
training, =--thc presontation, the review, and the cxamination,

In prescentations, it is suggested that after a
ship has boon discussed in considerablc dotail while on the
horizon and shown at various target anglcos and under various
illuminaticn intcnsitics, it be placed on the Step Traincr,
and its hull-down appcaranco pointed out to the class. With
the 1320:1 or 1200:1 scalc modecls, destroyers should be shotm
o the gocond and third steps, with battloships moved as low
as the fifth, sixth, or scventh stops.

In reviews, hull-down reocognition rcally comes
into its own, This is onc of thc most offcetive ways to
increasc the difficulty and intorost of the recognition
sossions, and yot to proscrve the roanlism that is so ossontial,
Students readily appreciatc the importance of hull-down rccog-
nition, VWith the Stcp Traincr scssions can be mado progress-
ively harder, until a surprising degrce of proficicney can be
attained in a class, Hull~doin reocognition, with dgercascd
illumination, is ancther profitable rovicw tochnique during
later stages of training,

The Step Trainer can be usced effectively in examin-

ations, Working from a master test shect, cach model can be
presonted to diffcerent classos on tho samc step and at the

-4-.



samc target angles This mokes for consistency of coxamination
materinl. It is suggested that in exominations destroyers be
placcd no lower than the third step, with battleships, in some
oxposurcs, boing placed as low as the fifth or sixth steps,
Usc can be made of the screoeoning board to tako advantage of
the briof cxposurc.

2. The Inclined Plano Trainer

Huch the same usc is mado of the Inclined Planc
Traincr in hull~down rccognition instruction as is made of
the Steop Trainer. Tho former, however, has rcfincements which
makc it prcferable in cortain ospects of training, Thisis partic=-
ularly truc of its usc during ship precscntations., With this
typc of devico, the ship can be placed on the horizon, and then,
by monipulating tho strings, be mado to appcar to be going down
over tho horizen until it complotely disappecars from sight., It
can then bo brought slowly back to tho horizon. This onablcs the
class to got an cxcollont idea of the appoarance of the ship at
all distances beyond the horizon, The fact that the ship appoars
to be in motion is o distinct advantage in promoting intcrest.

In revicws ships can be placed on the platform while
still below thc horizon, and slowly brought up into view. Xcon
compctition can bc doveloped among students as to who is able
to corrcetly idontify tho ship first, as moro and morc detail
bocomes visible. This is an cxccllent motivating tachnique
for later stagos of training.

The Inclined Planc Traincer is uscd in coxaminations
much thc samc as is tiiec Step Traincr. Marks on the inclincd
planc, to bo usecd as scttings, make it possiblc to duplicato
cxaminations, making surc that no variation is prcsent from
time to timc,

In conclusion, cach dovice has certoin advantagoes
in hull~dovm rccognition training. It is difficult to say
which is profcrable. Sincc both aro casily and cheaply mede,
it is suggosted thot activitics contemplating the usc of
this cquipment provide themsclves with cach type.
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IV. METHOD OF INSTRUCTION - RANGE ESTIMATION

Estimation of the range of sighted vossels, using cither
type of hull-down traincr discusscd sbove, is o lookout skill
that rcccives considerable stress at the Lookout School, at
the U.S.Submarine Baso, How Loudon, Commccticut. A rolatively
simple formula, casily grasped by 2ll cnlisted porsoanncl,
pormnits sufficicntly accurate cstimation of ranges of such
targets. This formula, (derived from Bowditch) depends upon
the carth's curvature, height of cye of the obscrvor above
woter level, and height of that point at which the horizon
cuts acrogs the supcrstructurc of the sighted ship. The range
cstimation tochnique works os fellows: students arc instructed
to takc the squarc root of their height of cye in feet (with
submarine lookouts the height of cye is approximately 25 feot,
and would vary from lookout position to lookout position on
other ships), multiplicd by the constant 1,15, with the answer
giving thc distanco of the obscrvor from the horizon, in miles,
The approximate height ot which the horizon cuts the supor-
structurc of the target ship is similorly used as the basis for
the computation of the distonce of the target ship from the
horizon. If the sighted ship is beyond the horizon, the sum
of thesc two distonces will give the total distance of target
in miles, When tho sighted ship is inside the horizon, howover,
the reosults must obviously be substracted, not cdded.

To help studonts in range cstimntion sossions, a brief
table of average suporstructurc heights of the prineipal types
of U.S. combat ships has becon preparced., This is memorizod
by the students during the first scssion, and is uscd in later
drills. This tablc is reproduced here:

lfast Tower Stack Bridge  Fli.dock Bow Stern

BB 156 133 100 64 36 25
CR 121 Dirctor 81 64 30 25
DD 90 586 49 43 21 S
Lorge

Carricrs 156 133 110 64 42 25
Small

Cerricers 100 64 73 45 36 21
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Drills in tange cstimation aro oocnducted much as are
recognition roview poriodd, with modeld being cxposcd scrially
tu the dlass in vabying hull-down positions and at various
target angloss Btudonts writc down the cstimated trange, with
the instructor giving the correct range aftcr each cxposurca.
All typos of ships, --BB!s, CVis, Ca's, CLs, and DD's, arc
shown during the drill,

Both the Step Troincr and the Inclined Planc Traincer

arc claibrated to facilitate instruction. Rofcrence to the
rangec scalc on cach traincr gives the instructor an casy check
on tho cxact rangc, Calibrations arc bascd on the usc of the
1200:1 scolec models, rcad to the closcest half-mile, and arc
given on the basis of the range of the target ship from its
herizon., This last factor nccossitatos taking into account
the height of oyec of the observer in the final calculation.

In proctice, students arc given differont hoights f cye, and
arc thus traincd to cstimnate range from any lookout position,

With the Stop Trainer calibration marks arc written on
cach stop. A 1200:1 scalc model on the first step below the
horizon would be 3-1/2 niles from the horizon; sccond stop =
6 miles; third = 7 miles; fourth = 8 miles; fifth = 9 nilcs;
sixth = 10 milcs; scventh = 11 milcs; and cighth= 11,5 milcs,

The Inclined Plano Traincr is calibrated by o scrics of
marks along the far cdge of the incline, gauged to show the
ship's distance from its horizon in miles. The corrcct roading
is obtained by lining thc upper cdge of tho display platform
up on the dosircd range mark. This cclibration can casily
be morked off by using the scalc of onc inch below the horizon
cqualing 100 foct of supcrstructurc height on o sighted vesscl.,
Thus, when the top of the display paltform is onc inch below
thoc horizon, a ship model (1200:1 scale) hull-dowm would appoar
to be 11,5 milcs from the horizon,

V. CORCLUSION

Experionce at this activity with both types of hull-dovm
trainers, using them in hull-dowmn recognition training cnd in
ronge cstimation, has been cntircly satisfactory. They have
bocome on integral part of the lookout-recognition training
progrom,
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